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(54) INTERPOLATION DIGITAL/ANALOG CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively reduce the 
manufacturing cost of a source driver of a TFT-LCD(Thin Film 
Transistor - Liquid Crystal Display) and its occupied area 
through the interpolation technology. 
SOLUTION: This invention provides the interpolation 
digital/analog converter applied to a source driver of the TFT- 
LCD that is provided with decoding switches 81 , 82 that receive 
reference voltages and select two reference voltages (V1, V2) 
among the reference voltages on the basis of high-order bits of 
a digital image signal, a routing switch 83 that is connected to 
the decoding switches 81, 82 and selects 1st and 2nd reference 
voltages V1\ V2' on the basis of two low-order bits of the digital 
image signal, and an interpolation buffer 84 that is connected to 
the routing switch 83 and generates an interpolation analog 
signal VOUT on the basis of the 1 st and 2nd reference voltages. 
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(57) BSfffl 

DHH rtff ioTTFT-LCDCV-XF 
»£OjPP*ffi*^ro©SJp«E (VI, v 2) 

(orocfi e >y h teaovrfg 1 v r t IS 2 
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1 

CW*51] TFT-LCDOV-XF^tffl^ 

mmmvimmvv hics-i^x, mmm<»m 

WEr 3— rV V ^X-f >y *-fc««2 tu 

S£p«E £ y ^X>T >y r i: , 

MfB;b-r y =Hcg^2tU MiBfg 1 **PSffi 

KmxxKz, nms. d - a a&ggo 

[Sf*rR2] TFT-LCDOV— XK^^fcJBl^ 
;HlflM8^©WROK K -y F te3S"3v ^t, tuBSiS©* 

ft %<Dtm<Di&¥ y h icm-3^x, m i nmm 4 
mmfr-^vy^ y^icmm^n, mmw, 1 t^m® 4 

m%-x%:%ftm&D-A mm^o 

liE->Xf A^P -y *te«^TJIUfcfct&ea«©T*- 
# U y X £ *>f * - 3 c t fc <fe o T Mf Br 5> £ ;l/ 

®mm*mf % mm y 7 f mm u ^x * ^ , 
77f> mmcm^ 1 r taaaaaiw) r- * yy x * # 
ma LfcTiizimMmz? -y ^y ^-ts y v i-^m 
t, 

(DF^y^X^fc, 

WEftWBBOtH**BfcSW*nS'y-hi:, MfBilif 
FV**v y Fyyy'X^i:, 

x 2 (D^n^'n© v— xacfMiB^ -f - fa -y * f y y 



(2) #m 2 0 0 1 - 3 1 3 5 6 8 

2 

Wti*»-«fcE«©lWSD- ASaWBo 
£ l ftMH 3 Nffi F 9 yy*X2 i: , 

mmm.%i3Pmh7y-yz*£, 

10 ip*EE*£W\ 

MfB® 2 N S F 9 y y'X £ tt * <D F ^ L X % 2 S 

MIBH 1 NS F 5 > '>*X ^ StftulB^ 2 Nlh^V ^X 

WfBlg3 F9V^X^©'7 I - F»tuaBftffHII^©tH 

taiBJg i 75S»3 NSF^y^x^coy-xfi^-n^n 

20 tuiBI! 1 PM F^y^X^tt^y-F^LTWfB^ 

1 smmmttm, z<d f w y immmm^m^ 

MSB® 2 PS F9V^X^{i^oy- F^LTWfB^ 

2 JfiJp«£E*ftH-, ^© F U>T yf±MtBft#@gSO£H 

Mta® 3 p m f 5 y^x^cy- f iituiam^tHiss^tti 

Mc, Kl/>ryi4MEftWiaBOffiE3A*«lk:*n* 

mm 1 7iM®3 paF^y^x^oy-xa^n^n 
30 Mimr.mffi.micwmnx^&ct*mmt?um 
m i jbs 3 ©flft*^«fce«©rafcs d - a ^gm 0 

mmmt, 

wsB?i»f@^ F5y^x^{4*©y- h*ftLxmk<D 

40 wnxMcmmn, 

mz7 z v^yvxztD^-himmMM® 
^(omtsmc, vu^yammMMm^m^xtiiQic 

Mtmwmit, msm.moDh^y^^KDv-^tm 
my * —Yrtvt f y y ^x^c»y-x t icmu^nx 

»©rtssD-A^m 

[ft *S 7 ] fufB«f ^y77tt 

so Sicgii^nTi/^fgiiDfflyayyy^ 



(3) 
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[if*98] T F T— L C D<DMMTl"(%:&Sh~?Z> 
T FT-LCDCV-X F^-f/^ot, 

j/XtA^p 7 5\zMr3^xmwm.v>T-$ U*J7Z 
*m%\C'(*-'7?Wr& ztKk-D TMIHr ^^;Hi# 10 

^ >y ^y^^fcs-^^TMias^cDx-^ u~y s x#tf 
tmm i > 2 at; 4 7 o*inft»-fflicEii©rtflfts 

;!N>*Tft*TF T-LCDOV— XK9^A> 

fiDi**tt4lW/^7r. 20 
[If^lO] TFT-LCDOV-XK^OS 

aWB»2aM)«^oaPP«EE«[fclfi"3v^T^ IIM77P 
^IHAtSXf^i:, 30 
*#ra T F T - L C DCDV-X F7-f^Offlri7tn 

mwv>wffl%.Mffl] 

[0 0 0 1] 

(d-a) mmm^yy^^ficmmitb 

^IKftS^S (TFT- LCD) CDV-XF v-f^lCjS 

ffl^tl^rtffSD-AS^#lfC^t)?.o 
C 0 0 0 2 ] 40 
K£3fc©Kfl5] TFT-LCD©y-XF7^i«t 

iwsiiiB'WfcSo 

[0 0 0 3] Hit, t*OTFT-LCDOV-XF 
[0 0 0 4] TFT-LCDV-7K7^10li, 3 

y*;wc8 h(DM»&tt^-f%o yy bmwuy* 

?\ 0 8 J* 273|6j©yX M/^T*$5> DIOLX 
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tf-^U^X^ 1 0 4^^W&o 
[0 0 0 5] ^XfA^a>^SCLKi§l 0 9^3* 
•5±#3£t, r— £fi, 4 8 lfy F©At^XD I N 
[1-4 8]%m&LX, MMC 3 8 4ffl©r-*l'3> 
X£ 1 0 4fcjMP»n, 6ffl<Or-#U5>X# 1 0 4tf?t 
*£nS<> f^TOf-^^X^ 1 0 A\ZT—9if% 
igZ tlfcik, =7 v f- y 9 L A T1t % 1 0 7 1f±L%±jf%> 
mc, WX* 1 0 4te-B*fi$fiFStta7*~*# 

r-^77f 1 0 5tii«ft8, f-^77fl05 
©titfj#3 8 4{@©8ki'-y hD-ASSISl 0 2tC<fco 
T77P^liJ±ft#&<:»*tU II7W1 0 6£JI 

[00 06] il<D«t:?lc, $*©TFT-LCD©y- 
XF7^1 0iiA»©D-A^M§l 0 2£&S£L 
TVfc©T\ D~AI»1 0 2^V-XF7^1 0 
©ffifcfcriX h©*aB#*£a&"0\fco 

[0 0 0 7] H2tefi£*©D-Agg68l 0 2©¥f»8: 

[0 0 0 8] CCD-Ag&Sl 0 28, »**EE£$ 
»2 1t f3^yyx-f-yf2 2i, W^W? 
7 1 0 3 fc, ^-a-Co 

[0 0 0 93 »PWEE4«» 2 1 tt, 0 3 5 
fc, 2 5 5ll©jg£tR 0-R 2 5 4£##, 2 5 6fl© 
l¥ffiRVl-RV2 5 6^t3o 2 5 5fH©fi 
RR0-R 2 5 4 ©fiftfcfcteT EH?** £ 

/VSilER V 1 - R V 2 5 6 It, -jRfc* 2 5 6$© 
7k¥^^LTf3-f^ y^X-T -y 7- 2 2 fcETJnJ 

[0 0 10] fn-fVy^-yf 2 2H H4fc* 
■f«fc5fc* 2 5 6fi©X-f >y^j3 l£r#LTfcD, % 

n^'ntDx-r >y t-bi 3 1 & 8 fi©y v t;v f 5 y^x* 

3 2^LT^I.o 2 5 6fficDX-Y>y^?iJ3 1 ©#©- 
[0 0 11] TO(ii^^7 77 1 0 3 ©®8g#£©- 

5 ICTjkto 

[0 0 12] 

*©V— XH^^l 0©±®Q:RJH{i, r^-rVy 
974 2jWHtTf*D, *©i5*ffif*«**: 
*v^^9^-es^o -fftfr-^ t3— r<<y974v 

f22 tfJtttx *¥*JW»fc^ 'J 7;VX^f 7f3 2 t& 

[ooi3] $fc, ta^stt$ij»^*^-§ee*©«KF 

^y*J7* (TFT) tt, 8e-y hlWWE©*^, 2 IB 
<DW$n&%^t&fc*b, 5 l 2*©^S^ig>Si:L 
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[0 0 14] =t£X\ *mm, TFT-LCDCV- 

x F^'wm^v 7 r mcfm wmmx? % c t 
mmm<Dmzm / p-£-&%zt&^mfc-?%, tft-l 

[0 0 15] £fc, fi£*<DD-A£SI8teJt 

n% r y ?*x-f -y f - t -e^gt? t s rtJf s 10 
d- kmwm*.fe®&%> si fc^switSo 

[0 0 16] rtJfSD-A^SIStelS 
[0 0 17] 

M*ft?!*1-^fci6^^] c«sw*^-rsfe 

Sfsram, TFT-LCD©V-XF*7^fcffi 
^Srt^D-A^^fg-efeoT, lt©lWE*4 

«j±£#»r&;b-^y?'x^y^ Mf2;w-^> 
^x-r -y ^tcgsKs n, mum 1 awn t tWBfg 2 a 

-2>o 

[0018] 8S*S2ii, TFT-LCDOV-XK7 30 
-^y^X^-y^, MIByF-^y^X-fy^cg^* 

n> 1313® 1 bsh 4 mmnmcM^xmmri'p ? 
m*&m%vm&>^7T t, *«x.T*5«}fs 40 

[0 0 19] »*«3^|H«^nTV^«t9fc> ±3zS© 
rtJfj£D-A&g|«ti:, <>XfA^n-^fcI^^i 

SfllB^XrA^P >y *te®3^T«£teflJKS@R©7*- 
£ y y'X £ £y 7/F-f £ d t \c J; o r Mf3r )\> 

ymm^m^xmtmm^T-^ u^^mti l 

ZZk^fZCbtfiftgL^o 50 
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[0020] *%micm%?m&v- Amwm\cistt% 

\Hm&^y7Tim*t<Dmi£*M$l-?%z.£tfX*%% 0 

[0021] mzts. mMm4temmznx^%£5 

«jEo-o*sw-sH0So Fyy^x* t, mmmv 
f ^y~yx *®w?ti© f wyfcg^snsig 1 a 

?Fwyt £#t&7i'-Fv i ;>y? Fyy^x* 
iy -icifflLgunsns^ tufBS^h^ 

yv ; X^cD^n ; fn0y-X&t>*Mf37^- F^-y 7 F 

7y¥z$(Dy-x\cmMZft%%i2ffi£, %%?%n 
[0022] 3t*a5teaB«*nri/^«fc5 

tC, rt3iSy^v77it ®-&mi=©'Miiy H# 
®17!;S®3NgaFyy^X^i:, HITS® 
3PSFyy^X#fc, >b^ftt), tuSBillNSFvy 
y*X^^©y-F^LT® 1 »Ptffi£S«\ tulB 

® 2 NSFyy-yx^^*©^- bzfthxm zmmn 
'mm, mmm 1 m v^yj^Rtsmm, 2 
h 9 y yx^ 0 f y^ y^MEm^sgS^^-A^ic 

mmzti, M83£3 hyy^X^©y-F«MSBft 
#H]g§©fctl*S{c, FWyaMIBft^HSSW^A* 
4^fc^ti€'n^M^ n, MI3® 1 JiM® 3 NM F y y-y 

mW, 1 P M b 9 y *J X ^ » ^ <D f— F L X m S3® 1 
»¥*ffi«r^^> *©FWy&frtBJI#Hli&©Sil=A 

v-fti\\,xmsm2wm.m:m, foKwyaM 

a3MffiEIK©®HA*if»fcggK* MIBH 3 P S F 5 
yyx*<D7-btemz$Lffi®®omt!mc, F wy 
tttaiBm^fiHiisc^raA^iSt^n^nggH^n, mib 

®17iS®3 PSFyy^X#<DV-X&W?ftliWE 

mrmmuicmm-z nx^a o terns? & cttTt 

So 

[0 0 2 3] feSV^tt, »*S6tlE««nTV^«fc-5 

cDh^yy'X^i;, 7^-F^>y ^ h^yyx^i:, 
5&tK Mf3llicffl^>F^y> ! X^« ; ecDy-h*/1'L 

xm^mmmEiD—D^ti^nm, mmmwim<D 
Y^y*j7s*(F> bujy&mmmmcDm 1 a»c 

n, MI37 ^ - FA>y ^ h ^ y yx^coy- h a 
MIBft^SgSOffi^^^x FWyaMfBft^fHS©® 

rA^^sc^-n^ng^^n, MiB«^?ia, toia^m 

fflO F y y y X ^ © V— X il Mf37 - FV < -y ^ h 5 y 

yx^ <d y-x i: tcgsK* nri/^ x *> \cm&?% c t 
[0024] %>%wz, tmrniictm-zrix^zz^ 

MI3F*3ffS^-y7ra, EAM^^t^ll? 
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t, fr&mfcrzzt&X-t&o 
[0 0 2 5] m^m8lt, T F T — L C DC117W 
%fflm*?Z T F T - L C D© V-X F^^tfeoT, 

ISacr-* 1^77 £ fc, ->XfA^P7 ^7fcS-3VT 
m&Wk£>T~-$ b^X^ll^fc-f 7;l/f S C fc 
fcj; TWlBr72;l/B#MI MM 
fPl/77>£fc, 9v^y7^fc£-3^TMffiWt.V>T 10 

- £ 1^77. £ ffl * b fc WIHr i?$frWBfm* 9 -y 7 1 
y?'-r37-y^Sfc, ±KB©l*!jfSD- A^ll#§fc, 
£«X.T&3 T F T - L C D©V-7 F77^H$ir 

[0 0 2 6] ff*«9fc!B»2tiT^&£?fc, ±$© 
[0 0 2 7] flt$gl Ott, TFT-LC F 

9^©jg#jtfc»^T«&©**mE£»f§7 

r-y7fc, 7 , ^;VH«H9#©H»©*Hi'f Mc»^^ 20 

*Mt«Xf >y 7fc, fl8£r*7*;bBfiMi^©&lfc© 
jgH'-y bfc»"3VT, bOIESS 1 aWMfc-&©*©»P«EE 
^M^cttioT, H2g|5#lil-&©«Wffi#§: 

^t^T¥ T-LC DOV-X F^f/VtfflHir-f P?" 
[0 0 2 8] *»!BfcJ:n^ rtJfKflS^fflv^c i:t 

- A»«fc¥#©2&© H5^^^§*tSf3-f 
tfnItgfcft£©T:\ ^03X FRtffiWffiWfc+ftK 

[0 0 2 9] 

[5§flji©flSfi©^<§] TFT-LCDOV-XF7^ 
OnxKi, £fc, D-AS«S©ifcfcD--ASip$lfc 

©Tcfc, D-Ag«S*2«T?as&r*Ci:fcJ:?>, IS 

[0030] IS 6 fc D — AMO-»i§ito 
[0 0 3 1 ] 06fc)jrf <fc"5fc, tl©D-A^Stf§&, 
fa-f^yy'X'f'yfS 1 fc, fn-f-fyW'^ 
^5 lfcg^ftT^SttiTVWXr 5 3fc, titt^y 
77 5 3fcSBK3ftTlr>WH8 (LSB) 5 2 il. * 

[0 0 3 2] 07 W^«j>7T 5 3©««0-W* 
[0 03 3] 07fcjrf£5fc. (H*;W7r5 3S, 50 



#W 2 0 0 1 - 3 1 3 5 6 8 
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ft^@S§5 At, mi F777X#M 1 fc, ^2 h?y 
7x£M2fc, H3 F9>"7X£M3fc, %1WMM5 
5fc, m2WMM5 6fc, fiJaRfc, fcfftfcTVSo 
[0 0 3 4]glh7V^Mlli, ^©^-F^ 

tt, HWVIMWBB5 7-7,81! 1 

[0 0 3 5] ®2 ^y7X£M2©7 s -FH;fH^[H]gg 
5 4 ©a**Rtf* 3 F 7 >7X*M 3 © F W 7fc, 

f w yttftflfHB 5 4 ©amc v-xas 1 

[0 0 3 6] ^3 h7^iiM3B, ^©^-F^rff 
R^bTft^HISS5 4©UJ77«fc > y-X«^2«Mt 

2g 5 6 scwf nggsntv^o 

[0 0 3 7] H6K*l/feD-A«iMSfc3S^Ttt, T 
7?XW 7f5 1 {mm (LSB) 5 2 * 

M^*C? 4 fa-f^y^7f 5 ift©S'*$t© 
1 2 8#fc«'>3#3C fcJt><W?&5<> 
[0 0 3 8] tot, 12 8*©lfi (RV2, RV 

4, ••■) fcjRDBKcfctfT?*, cnicffoT#ie«n 

fcfi^fcJ:, {f^H (LSB) 5 2^/VbT, tttfj/*y7 

So 

[0039] b^b&^e., c©aatfttt^©± -5aKi 
[0040] $-f, ff^n (lsb) 5 zowgmwt 

T% ttJTj^ttJTjiHM (output-to-output deviation)^ 
€<&&o j&P*.T, TFT-LCD©JSffli<:fe^T> fl 
9Ml (LSB) 5 2fc*oTW?«n««ffi«^ #7 
vffiIE©fci6, *<DHHi«<-S"etta^o 
[0 0 4 1] C©7ci6, {f^H (LSB) 5 2©WffiiB 

xw^f-fcfc^r&iBra&So iSii, fi^ii (lsb) 

5 2©*^X7-y^©?i«2%m > Trc:fcfc&D, Egg 

©assart < as • 

[0 0 4 2] IIC, 2*©{f^ (LSB) 5 2 tttl 
fC#o TcWMX'l' 9f*/<977 WHSteHW-S C fc 
»P»©**«6fc6 4*lcM / >-T5Cfc^T^ 

£ 0 c©«j:^a^t)D-ASEgigg©a 

Utt (Linearity) fc*fbT**fcS&#&#JtS fc fc fe 

[0 0 4 3] luxE©Cfcfc^T, *^{i^©-*SS 
mifcLT, 08fc^f D-A^$lf§£:g«TrSo 

[0044] H8fc^-r j;3fc, *nas}g!ifc«srt» 
SD-A^Hii, ro©6 4- lfn-f-fyW 

-;f8L 8 2fc, 6 4-lf3-f^>^X'f-yf8 
K 8 2fc@M^n«2-2;l/-^>'^X'f 'y^8 3 
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[0 0 4 5] 6 4-lf3-f^yyx^'yf8h 8 
2J4*fk:&oT(/^o 6 4-lf3-fV>^'yf 
8 1(164 *OSqNS*^UT AWI^ (R V 4 , R V 
8, -, RV252, RV256) «MJ±V 
2%$.f&LX^Z> a 6 4-lf3-f^>W 

-y^8 2(i6 4*©»*H^LTA^ff# (RV1, 
RV 5, RV24 9, RV25 3) 10 
EEV l*£fi£LT^3 0 cn£<fcot\ #fS§£ftfc*ffi 
{§. (R V 2, R V 6, RV250, RV254) 

(R V 3, R V 7 , RV251, RV 2 5 5) W 

[00 4 6] 2-2;i/-fyyx^7f 8 3(t $f#& 

f6 4- 1 f3-f^y^7f8 K 8 2«Mfc 

t fts*«E# v i , v 2 omnn&si &ttt 

[0 0 4 7] 2-2;V-f>^7f8 3(i, 7*5>* 20 
;WB{tff ^©Z10©fg \£y bD[ 1 ] &tfD [ 2 ] > 
T> -OOS*«£EV1' StfV2' *^fiR"TS 0 2- 
2;P-f-y^X-f'-;>9 L 8 3^64-1 f3- fVy^X 
^-^8 1, 8 2fr6SW"*»PtEEttV 1, V20Z1 

•o-c&ztctb, rooipffi (v i' , V2' ) g$ 

<0 4 0<Offl-&^0 3 £ & § o 

[0 0 4 8] (VI, VI), (VI, V2), (V 
2, VI), (V 2, V 2) 

fflf^<7 7)-8 4l4, 2-2;V-fV^X4'yf8 3 
kWMttlXli^lttbs 2-2;l/-^y^X^>yf-8 3 30 

frfiSWEvr , V2' *£W\ nnrtp^if 

VOUT%4jtfS. * 

2 . o T^2 
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: [0 0 4 9] ffif^-y77 8 4}i, ZlOOAfthvy 

fc, IKKiU T A I Li:, ft#@gg8 5 fc, «r*t^ 0 
[0 0 5 0] h7V^Ml(i, *©y-h*fCL/ 

h9y^X£MF«Dy-Hift#0gg8 5<Dtftt 
SfcilSnri^, ftfrglK8 5»20<DA««:W 
LT^tK ZtlZtlh^yPXZMl £M2£€>ttWF 

u-f y Tkxs? k / < ? * h 9 y ^x # M F <D F u>r > 
tegS&Sn, ft^0i$8 5©ffi#M:7Y-F/ i ^y?^• 
5y^x£MF^DY-Hcg^2ft•tv3o 

[00 5 1] A#0gg8 5 14, W«/*fflSSftRtfiatt 
/mS(differential/single-end)SSi©r , o<oaSfll* 

[0 0 5 2] mnm\ TA I LO»UHH4-SO«£Ek: 

[0053] imm&mc&w%?m£>^)>7T% a<d 

3£Mft#»i, 7^-FV^^h'7y^X#MF t 
yy'X^M 1 , M 2 fcj^WTolBflWMSJSrSjaTf* 
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